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IMPROVED RF/M1CROWAVE STRIPLINE STRUCTURES 
AND METHOD FOR FABRICATING SAME 



5 FIELD OF THE INVENTION 

The present invention relates to the field of radio frequency(RF)/microwave 
stripline structures, and more particularly to an improved RF filter and method for 
fabricating the same. 

10 BACKGROUND OF THE INVENTION 

RF filters are well known in the art and are widely used for controlling and 
enhancing the performance of communications systems. A variety of conventional RF 
filters have been designed for such purposes. One common type of conventional RF filter 
is a stripline filter comprised of a housing and transmission lines housed therein which are 

15 both machined from a metal block by milling equipment. 

Such conventional RF filters suffer from several drawbacks. First, the machined 
filter is both heavy and bulky, as well as expensive to manufacture. Second, the formed 
transmission lines must be relatively thick to resist being bowed during the machining 
process. This thickness results in high signal loss. Third, machined parts are often 

20 mechanically misaligned when formed which can adversely effect both filter performance, 
as well as the yield of acceptable devices attained from a fabrication run. Fourth, the 
fabrication process is slow and labor intensive. Finally, the ground planes and fastening 
and support structures must be relatively thick to support the transmission lines, all of 

1 



which add to the weight, size and expense of the filter. 

To overcome the foregoing drawback associated with transmission lines formed 
from metal plates, other conventional RF filters use printed wiring boards (PWB) to form 
the transmission lines. Such filters, however, still use a relatively thick machine formed 

5 housing, resulting in a filter which is still relatively heavy, bulky and expensive. 

It is therefore an object of the present invention to provide an improved RF filter 
that is relatively lightweight, small in size and inexpensive to manufacture. Another object 
of the present invention is to provide an improved RF filter that can be fabricated in an 
efficient and cost-effective manner resulting in high fabrication yields. It is a further object 

10 of the present invention to provide an improved method for fabricating such an RF filter. 

SUMMARY OF THE INVENTION 
An improved RF/microwave stripline structure and method for fabricating the 
same, wherein the stripline structure housing is fabricated from formed sheet metal rather 
15 than machined metal and the RF/microwave transmission lines are fabricated on a PWB. 
The use of formed sheet metal reduces the time required to fabricate the filter and results 
in a filter that is lighter, smaller and less expensive than conventional filters. Use of the 
PWB eliminates alignment problems because critical dimensions are controlled by the 
PWB artwork instead of mechanical parts. 
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BRIEF DESCRIPTION OF THE FIGURES 
FIG. 1 shows exterior perspective view of an exemplary embodiment of an 
inverted, improved RF filter according to the present invention. 

FIG. 2 shows a top view of the exterior of the top cover of the improved RF filter 
5 shown in FIG. 1 . 

FIG. 3 shows a top view of the interior of the bottom cover of the improved RF 
filter shown in FIG. 1. 

FIG. 4 shows a cross sectional view of the improved RF filter shown in FIG. 1. 
FIG. 5 shows a detailed section of the improved RF filter shown in FIG. 4. 
10 FIG. 6 shows a primary PWB for a cross coupled filter in accordance with the 

exemplary embodiment of the improved RF filter shown in FIG. 1 . 

FIG. 7 shows a primary PWB for a non-cross coupled filter in accordance with the 
exemplary embodiment of the improved RF filter shown in FIG. 1 . 

FIG. 8 shows a secondary PWB for a cross coupled filter in accordance with the 
15 exemplary embodiment of the improved RF filter shown in FIG. 1 . 

FIG. 9 shows a secondary PWB mount for the secondary PWB shown in FIG 8. 
FIG. 10 shows the secondary PWB shown in FIG. 8 mounted in the secondary 
PWB mount shown in FIG. 9. 

FIG. 11 shows the top layer of a third PWB for an alternative exemplary 
20 embodiment of an improved RF filter according to the present invention. 
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FIG. 12 shows the bottom layer of the third PWB shown in FIG. 1 1 . 
FIG 13 shows the top cover for an enclosure housing the PWB shown in FIGS. 
11 and 12. 

FIG. 14 shows the bottom cover for an enclosure housing the PWB shown in 
5 FIGS. 11 and 12. 

FIG. 1 5 shows an alternative embodiment of an improved RF filter according to 
the present invention in which the filter is mounted onto a chassis and only includes a top 
sheet metal cover. 

10 DETAILED DESCRIPTION OF THE DRAWINGS 

The following detailed description relates to an improved RF filter and a method 
for fabricating the same. Although the filter housing described herein is fabricated from 
formed sheet metal, filters fabricated from other types of materials can benefit from the 
use of the inventive methods and structures described herein and are considered to be 

15 within the teachings of the present invention. 

FIG. 1 shows an exterior perspective view of an exemplary embodiment of an 
inverted, improved RF filter 10 according to the present invention. Filter 10 includes top 
cover 12 and bottom cover 14 which together define a cavity 16 in which the filter 
components are housed. FIG. 2 shows a top view of the exterior of top cover 12, and 

20 FIG. 3 shows a top view of the interior of bottom cover 14. 
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Top cover 12 and bottom cover 14 are fabricated from sheets of metal formed into 
any desired shape by bending, drawing, etching and forming, or stamping. As shown in 
FIG. 2, top cover 12 includes four protruding flanges 24 formed by outwardly folding the 
sheet metal sides of the top cover 12, Similarly, as shown in FIG. 3, bottom cover 14 

5 includes four likewise formed flanges 28 protruding outwardly from bottom cover 14. Top 
cover 12 and bottom cover 14 may be plated, for example with silver, to decrease the 
signal loss of filter 10, as well as to increase the resistance of filter 10 to environmental 
and/or electromagnetic effects. 

FIG. 4 shows a cross-sectional view of filter 10. Filter 10 includes a conventional 

10 PWB 18 which is horizontally positioned across the cavity 16 between the top cover 
flanges 24 and the bottom cover flanges 28. PWB 18 extends outwards past the edges of 
top cover and bottom cover flanges 24 and 28. The PWB 18 is coupled to the flanges 24 
and 28 by a conventional fastener, such as rivets, or is alternatively bonded to the flanges 
24 and 28 by epoxy, solder, welding, or a combination of the same. FIG. 5 shows an 

15 enlarged view of detail A-A of FIG. 4. It should be understood that the improved RF filter 
housed in the enclosure formed by top and bottom covers 12 and 14 according to the 
present invention need not be fabricated using a PWB. The PWB can be replaced by either 
sheet metal or machined metal onto which the circuit is formed. However, using sheet 
metal or machined metal in lieu of a PWB will negate the tolerance control benefits 

20 derived from using a PWB. 
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In an alternative embodiment of filter 10 not shown, the top and bottom covers 12 
and 14 can be fabricated without folding the sheet metal into the protruding flanges 24 and 
28. Rather, the top and bottom covers 12 and 14 can be coupled to the PWB 18 by means 
of alignment pegs that are partially inserted through the PWB 18. This is how sheet metal 
5 shields, such as the enclosure formed by top and bottom covers 12 and 14, are typically 
installed on a PWB. 

FIG. 6 shows a PWB 18 used for a cross coupled filter, and FIG. 7 shows a PWB 
18 1 used for a non-cross coupled filter. Transmission lines 42 of conductive material are 
formed on both PWB 18 and PWB 18' using conventional fabrication techniques such as 

10 photolithography, etc. PWB 18 has a top layer and a bottom layer and has an identical 
artwork pattern formed on both its top and bottom layers. Similarly, PWB 1 8' also has a 
top layer and a bottom layer and has an identical non-cross coupled artwork pattern 
formed on both its top and bottom layers. A series of plated through holes 44 enable the 
artwork patterns on both layers of the PWBs 18 and 18', respectively, to be electrically 

15 coupled. PWBs 18 and 18' can alternatively be fabricated to have more than two layers. 
Also, the artwork of the cross coupled and non-cross coupled circuits does not have to be 
formed on both layers of the PWBs 18 and 18', respectively. However, doing so reduces 
the signal loss of filter 10. 

As shown in FIGS. 1 and 4, bottom cover 14 includes a pair of RF connectors 20 

20 and 22 which protrude through holes 30 and 32 shown in FIG. 3. The RF connectors 20 
and 24 are soldered to the PWB 18 at two of the plated through holes 44, and are bonded 



to the bottom cover 14 using epoxy, solder or welding. Alternatively, the RF connectors 
20 and 24 can be coupled to the PWB 18 and the bottom cover 14 by means surface 
mount or through hole connectors mounted directly on the PWB 18. In addition, the RF 
connectors 20 and 24 can be coupled through any side of filter 10. 

5 As shown in FIGS. 5, 6 and 7, filter 10 includes critical gaps 40 formed between 

rods 41 on the PWB 18, which gaps 40 act as capacitances for controlling the filter 10. 
Conventional filters having transmission lines fabricated from machined elements 
sometimes have difficulty achieving and maintaining critical tolerances, such as the 
dimensions of the critical gap 40, due to the bowing and misalignment of mechanically 

10 formed parts. 

By employing the fabrication method of the present invention, critical tolerances 
such as the dimensions of the critical gap 40 can be easily controlled by the PWB artwork, 
instead of being dependent upon the correct alignment of mechanical parts. Consequently, 
this permits the sheet metal components of filter 10 to have larger tolerances such that any 

15 misalignment of filter components, as is shown for example in FIG. 5, will not adversely 
effect the performance of filter 10. 

The present invention provides a simplified method for fabricating a non-cross 
coupled RF filter. First, the top and bottom covers 12 and 14 are formed from sheet metal. 
Then, PWB 18 is placed on the bottom cover flanges 28 and held in place while the RF 

20 connectors 20 and 22 are inserted through holes 30 and 32 and bonded to the bottom 
cover 14 and soldered to the through holes 44 of PWB 18. The top cover 12 is then 
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placed over the PWB 18 and top cover flanges 24 and bottom cover flanges 28 are 
coupled to the PWB 18 and to each other by epoxy, solder, or welds. 

The present invention also provides a simplified method for fabricating a cross 
coupled RF filter in which a secondary PWB 34, shown in FIG. 8, and having a single 

5 transmission line 42 is positioned apart from and parallel to the primary PWB 18' in the 
enclosure formed by top cover 12 and bottom cover 14. Specifically, secondary PWB 34 
is coupled by means of solder or epoxy to a secondary PWB mount 36 shown in FIG. 9 to 
form an assembly which is coupled to the interior of the top cover 12. The secondary 
PWB 34 is used for ease of fabricating the cross coupled RF filter. The circuitry formed 

10 on secondary PWB 34 can alternatively be formed on sheet metal or machined metal 
However, using sheet metal or machined metal in lieu of a PWB will negate the tolerance 
control benefits derived from using a PWB. 

Secondary PWB mount 36 is fabricated from sheet metal in the same manner as 
the top and bottom covers 12 and 14, and includes a plurality of flanges 38 configured for 

15 insertion into openings 26 formed in top cover 12 and shown in FIG. 2. The assembly of 
secondary PWB 34 and secondary PWB mount 36, shown in FIG. 10, is coupled to the 
interior of the top cover 12 by inserting the flanges 38 into the openings 26. The flanges 
38 are then grounded together using epoxy, rivets, solder or welds. The secondary PWB 
34 and secondary PWB mount 36 are not included in non-cross coupled filters, nor does 

20 top cover 12 need to include openings 26 for such filters. 
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In an alternative embodiment of the present invention not shown, a cross coupled 
filter can be fabricated by modifying the artwork formed on PWB 18' to include cross 
coupling elements. In another alternative embodiment of the present invention, a cross 
coupled filter can be fabricated using a single PWB 48 having a top layer 50 and a bottom 

5 layer 54, shown in FIGS. 1 1 and 12, respectively, which is housed in an enclosure formed 
by top cover 56 and bottom cover 60, shown in FIGS. 13 and 14, respectively. The cross 
coupling elements are printed on PWB 48, with the artwork pattern formed on top layer 
50 being different from that formed on bottom layer 54. Cross coupling is achieved by 
routing element 52 shown in FIG. 11 through small openings 58 shown in FIG. 13 and 

10 then coupling to the cross coupling point via artwork, discrete components or wiring. In 
yet another alternative embodiment not shown, a cross coupled filter can be fabricated 
using a multi-layer PWB by using the routing on the inner layers of the PWB. All three of 
the alternative embodiments of a cross coupled filter just described eliminate the need for a 
secondary PWB. It should also be noted that since it is the artwork formed on a PWB that 

15 determines the circuit's operational capabilities, cross coupling can be achieved by PWBs 
having either identical or differing artwork on its respective layers. 

FIG. 15 shows still another alternative embodiment of the RF filter 10 of the 
present invention in which PWB 18 rests on a chassis 62, such as a heat sink, enclosed 
only by top cover 12. This embodiment of filter 10 need not include a bottom cover since 

20 the chassis serves to protect and thus maintain the structural integrity of the filter 10 in the 
same manner as would a bottom cover. 
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The RF filter of the present invention provides a lightweight, small size and 
inexpensive filter having many applications. The filter can be used for commercial or 
military applications, and can be used for high power, e.g. 1 kW, or low power, e.g. lpW, 
applications. The filter can also operate over a broad frequency range, e.g. from 100 MHz 
5 to approximately 50 GHz. The filter can also be used with multiple port structures such as 
diplexors, n-way combiners or splitters, and hybrid combiners and splitters. The filter can 
also be a delay line operating, for example, in a combline or interdigital filter and having a 
2millisecond delay at 2GHz. The delay line can be implemented with or without cross 
coupling. 

10 Numerous modifications to and alternative embodiments of the present invention 

will be apparent to those skilled in the art in view of the foregoing description. 
Accordingly, this description is to be construed as illustrative only and is for the purpose 
of teaching those skilled in the art the best mode of carrying out the invention. Details of 
the structure may be varied substantially without departing from the spirit of the invention 

15 and the exclusive use of all the modifications which come within the scope of the 
appended claims is reserved. 
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CLAIMS 

What is claimed is: 

1 . An improved stripline structure, comprising: 

a sheet metal enclosure including top and bottom sheet metal covers for housing a 
5 stripline structure; and 

a primary printed wiring board (PWB) disposed horizontally between the top and 
bottom sheet metal covers, and extending across the interior of the enclosure, the primary 
PWB including a plurality of conductive transmission lines. 

10 2. The improved stripline structure according to Claim 1, further including at 

least two electrical connectors electrically coupled to the primary PWB. 

3. The improved stripline structure according to Claim 1, wherein the top and 
bottom sheet metal covers each include a plurality of flanges extending outwardly from the 

15 enclosure, the primary PWB extending outside of the enclosure and being coupled to both 
the top and bottom sheet metal cover flanges. 

4. The improved stripline structure according to Claim 1 ? wherein the top and 
bottom sheet metal covers are coupled to the primary PWB by means of a plurality of 

20 alignment pegs partially inserted through the primary PWB. 
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5. The improved stripline structure according to Claim 1, wherein the sheet 
metal enclosure is box- shaped. 

5 6. The improved stripline structure according to Claim 5, wherein the sheet 

metal is folded by a stamping process. 

7. The improved stripline structure according to Claim 1, wherein the top and 
bottom sheet metal covers are each coupled to ground. 

10 

8. The improved stripline structure according to Claim 1, wherein the primary 
PWB has a top layer and a bottom layer, the conductive transmission lines being formed 
on both the top layer and the bottom layer, and the conductive transmission lines formed 
on the top layer being identical to the conductive transmission lines formed on the bottom 

15 layer. 

9. The improved stripline structure according to Claim 8, wherein the primary 
PWB includes a series of plated through holes for electrically coupling the conductive 
transmission lines formed on both sides of the primary PWB. 

20 
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10. The improved stripline structure according to Claim 1, further comprising a 
secondary PWB mounted inside the enclosure, the secondary PWB having at least one 
conductive transmission line formed apart from and parallel to the conductive transmission 
lines on the primary PWB. 

5 

11. The improved stripline structure according to Claim 10, further including a 
secondary PWB mount fabricated from sheet metal for coupling the secondary PWB to 
the interior of the top cover. 

10 12. The improved stripline structure according to Claim 11, wherein the 

secondary PWB provides cross-coupling between the conductive transmission line on the 
secondary PWB and selected ones of the conductive transmission lines on the primary 
PWB. 

15 13. The improved stripline structure according to Claim 11, wherein the 

improved suspended stripline structure is an RF filter. 

14. The improved stripline structure according to Claim 1, wherein the primary 
PWB has a top layer and a bottom layer, the conductive transmission lines being formed 
20 on both the top layer and the bottom layer, and the conductive transmission lines formed 
on the top layer being different from the conductive transmission lines formed on the 
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bottom layer. 

15. The improved stripline structure according to Claim 14, wherein the 
improved suspended stripline structure is a cross coupled RF filter. 

5 

16. The improved stripline structure according to Claim 1, wherein the 
improved filter is configured for operating at high power up to 1 kW. 

17. The improved stripline structure according to Claim 1, wherein the 
10 improved filter is configured for operating at large bandwidths up to 50 GHz. 

18. An improved cross coupled radio frequency (RF) filter comprising: 

a sheet metal enclosure including top and bottom sheet metal covers for housing a 
cross coupled RF filter, each one of the top and bottom covers having a plurality of 
15 flanges extending outwardly therefrom; 

a primary printed wiring board (PWB) having a top layer and a bottom layer, the 
primary PWB being horizontally disposed between the top and bottom covers and 
extending across the interior of the enclosure, the primary PWB being coupled to the 
plurality of top and bottom cover flanges, and the primary PWB having a plurality of 
20 conductive RF transmission lines, wherein the plurality of conductive RF transmission 
lines are formed on both sides of the primary PWB, and wherein the primary PWB 
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includes a series of plated through holes for electrically coupling the conductive RF 
transmission lines on both sides of the primary PWB; 

input and output electrical connectors electrically coupled to the primary PWB; 

and 

5 a secondary PWB mounted inside the enclosure, the secondary PWB having at 

least one conductive RF transmission line spaced apart from and parallel to the conductive 
RF transmission lines on the primary PWB. 

19. The improved cross coupled RF filter according to Claim 18, further 
10 comprising a secondary PWB mount fabricated from sheet metal for coupling the 

secondary PWB to the interior of the top cover. 

20. The improved cross coupled RF filter according to Claim 19, wherein the 
secondary PWB provides cross-coupling with selected ones of the conductive RF 

15 transmission lines on the primary PWB. 

21. The improved cross coupled RF filter according to Claim 18, wherein the 
sheet metal enclosure is box-shaped. 

20 22. The improved cross coupled RF filter according to Claim 18, wherein the 

improved filter is configured for operating at high power up to 1 kW. 
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23. The improved cross coupled RF filter according to Claim 18, wherein the 
improved filter is configured for operating at large bandwidths up to 50 GHz. 

24. A method for fabricating an improved RF/microwave stripline structure, 
5 comprising the steps of: 

folding a pair of sheet metal members into top and bottom covers; 

positioning a primary printed wiring board (PWB) having conductive transmission 
lines between the top and bottom covers while coupling a pair of RF/microwave 
connectors to both the primary PWB and to the bottom cover; and 
10 coupling the top and bottom covers to the primary PWB. 

25. The method according to Claim 24, further comprising the step of coupling 
a secondary PWB to the interior surface of the top cover before coupling the top and 
bottom covers to the primary PWB, wherein the primary and secondary PWB form a cross 

15 coupled stripline structure. 

26. A method for fabricating an improved radio frequency filter, comprising the 
steps of: 

folding a pair of sheet metal members into top and bottom filter covers, the top 
20 and bottom filter covers each having a plurality of flanges extending outwards therefrom; 
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positioning a primary printed wiring board (PWB) having conductive RF 
transmission lines onto the plurality of flanges of the bottom filter cover while coupling a 
pair of RF connectors to both the primary PWB and to the bottom cover; and 

coupling the top and bottom covers to the primary PWB by securing the plurality 
5 of top cover flanges to the top of the primary PWB and securing the plurality of bottom 
cover flanges to the bottom of the primary PWB. 

27. The method according to Claim 26, further comprising the step of coupling 
a secondary PWB to the interior surface of the top cover before coupling the top and 
10 bottom covers to the primary PWB, wherein the primary and secondary PWB form a 
cross-coupled radio frequency filter. 
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ABSTRACT 

An improved RF/microwave stripline structure fabricated from a PWB suspended 
inside of a sheet metal enclosure. The enclosure is formed by top and bottom sheet metal 
covers each having a plurality of flanges that are coupled to the PWB. The PWB contains 
identical conductive transmission lines on its top and bottom layers. Plated through holes 
electrically couple the transmission lines on both layers of the PWB. RF/microwave input 
and output connectors extend through the bottom cover and are coupled to the 
transmission lines. Critical dimensions between the transmission lines are controlled by the 
PWB artwork and are not effected by any misalignment of mechanical parts. 
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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Declaration and Power of Attorney 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my 
name. 

I believe I am an original, first and joint inventor of the subject matter which is 
claimed and for which a patent is sought on the invention entitled Improved 
RF/Microwave Stripline Structures And Method For Fabricating Same the specification 
of which is attached hereto. 

I hereby state that I have reviewed and understand the contents of the above 
identified specification, including the claims, as amended by an amendment, if any, 
specifically referred to in this oath or declaration. 

I acknowledge the duty to disclose all information known to me which is material 
to patentability as defined in Title 37, Code of Federal Regulations, 1.56. 

1 hereby claim foreign priority benefits under Title 35, United States Code, 119 of 
any foreign application(s) for patent or inventor's certificate listed below and have also 
identified below any foreign application for patent or inventor's certificate having a 
filing date before that of the application on which priority is claimed: 

None 

1 hereby claim the benefit under Title 35, United States Code, 120 of any United 
States applications listed below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States application in the manner 
provided by the first paragraph of Title 35, United States Code, 112, I acknowledge the 
duty to disclose all information known to me to be material to patentability as defined 
in Title 37, Code of Federal Regulations, 1.56 which became available between the filing 
date of the prior application and the national or PCT international filing date of this 
application: 

None 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 
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I hereby appoint the following attomey(s) with full power of substitution and 
revocation, to prosecute said application, to make alterations and amendments therein, 
to receive the patent and to transact all business in the Patent and Trademark Office 
connected therewith; 
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Kenneth M. Brown 
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Martin I. Finston 
James H. Fox 
Julio A. Garceran 
Mony R. Ghose 
Jimmy Goo 
John M. Harman 
Donald E. Hayes Jr. 
Michael B. Johannesen 
Frederick B. Luludis 
Christopher N. Malvone 
Scott W. McLellan 
Geraldine Monteleone 
John C. Moran 
Michael A. Moffa 
Claude R. Narcisse 
Katharyn E. Olson 
Joseph J. Opalach 
Eugen E. Pacher 
Jack R. Penrod 
Gregory C. Ranieri 
John T. Rehberg 
Scott J. Rittman 
Eugene J. Rosenthal 
Robert E. Rudnick 
Bruce S. Schneider 
Nicholas J. Skarlatos 
Ronald D. Slusky 
David L. Smith 
Thomas Stafford 
John P. Veschi 
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Please address all correspondence to Jcan-Maxc Zimmewum, Esq., 226 St Paul 
Street, Westfidd, New Jersey 07090. Telephone calls should be made to Jean-Marc 
ZimmenxuxTv Esq, by dialing (908) 654-8000. 

Full name of 1st joint inventor: Robert M_ Honeycutt 
Inventor's signature 

Residence: Morristown, Morris County, New Jersey 
Citizenship: United States of America 

Post Office Address: 60 Witherspoon Court 

Mormtown, New Jersey 07960 



Full name of 2nd joint inventor Joseph P. Mendelsohn 

Inventor's signature . _ . 

Residence Bnglishtown, Mcnmoufo County, New Jersey 
Citizenship: United States of America 

Post Office Address: 16 Winding Creek Drive 

Englishtown, New Jersey 07726 
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Please address all correspondence to Jean-Marc Zimmerman, Esq., 226 St. Paul 
Street, Westfield, New Jersey 07090. Telephone calls should be made to Jean-Marc 
Zimmerman, Esq. by dialing (90S) 654-8000. 



Full name of 1st joint inventor: Robert M. Honeycutt 

Inventor's signature Date 

Residence: Morristown, Morris County, New Jersey 

Citizenship: United States of America 

Post Office Address: 60 Witherspoon Court 

Morristown, New Jersey 07960 



Full name of 2nd joint inventor Joseph P. Mendelsohn 




Inventor's signature Dat e > X>4^2?, /ffp 

Residence: Englishtown, Monmouth County, New Jersey 

Citizenship: United States of America 

Post Office Address: 1 6 Winding Creek Drive 

Englishtown, New Jersey 07726 



IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 



Patent Application 

Inventors(s): Robert M. Honeycutt and Joseph P. Mendelsohn 

Case: Honeycutt 2-1 

Serial No.: Not Yet Assigned Group Art Unih Not Yet Assigned 
Filing Date: 

Examiner: Not Yet Assigned 

Title: Improved Housing For RF Filters And Method For Fabricating Same 



ASSOCIATE POWER OF ATTORNEY 



Please recognize Jean-Marc Zimmerman (Reg. No. 36,978) of the Law Offices of 
Jean-Marc Zimmerman, 226 St Paul Street, Westfield, New Jersey 07090, as associate 
attorney in the above mentioned application, with full power to prosecute said 
application, to make alterations and amendments therein, and to transact all business in 
the Patent and Trademark Office connected therewith. 

Telephone calls should be made to Jean-Marc Zimmerman, Esq. by dialing (908) 
654-8000. 

All written communications are to be addressed to Jean-Marc Zimmerman, Esq., 
I,aw Offices of Jean-Marc Zimmerman, 226 St. Paul Street, Westfield, New Jersey 07090. 



Eli Weiss 

Attorney for Applicant(s) 
Reg. No. 17,765 



Dated: -tVW^: 



